Objectives: Available published advice on use of incentives is limited and generally refers to short-term studies without longer follow-up, predominantly conducted in developed countries. We aim to summarize published information related to the use of incentives in long-term nutrition studies involving infants, children, and adolescents and the views of researchers in the field, to provide guidance on acceptable incentives. We conducted a literature review and a short online survey of researchers regarding their opinions on the use of incentives in paediatric long-term (follow-up) clinical studies. Responses from 38 researchers from 14 different countries indicated that 41% had used incentives to increase participation and 29% to 73%, depending on child's age and type of procedure, thought incentives may be used to increase compliance with follow-up visits. A small number of respondents thought incentives would not be approved by national ethics boards. Based on the literature review and the survey results, and European Society for Paediatric Gastroenterology, Hepatology and Nutrition working group concluded that incentives for children and adolescents up to the value of 30 Euros, based on average EU income levels, may be offered as cash, vouchers, or age-appropriate gifts or toys, in addition to reimbursing expenses. Additional incentives may be offered if a study includes more burdening procedures, techniques that may appear frightening for younger children, or requires sustained participation (eg, dietary diaries or activity monitoring). There was agreement that it is preferable to give toys or gifts rather than money to younger children.
A n ''incentive'' is ''something that motivates or encourages someone to do something'' (1) . Incentives may motivate a child or parents to participate in research that otherwise would not interest them as much and may help increase research participation at initial recruitment and follow-up visits. How subjects feel about their study experience will influence whether they participate in follow-up studies.
Potential research subjects and their parents should be aware about potential incentives when deciding about study participation. Incentives are offered in addition to reimbursing costs, for example, travel costs. Incentives may be provided as money, gifts, or services (eg, receiving additional care or test results) (2) .
The term ''incentive'' is rarely defined precisely in the paediatric literature. Incentives should not employ ''coercion'' (ie, intentionally imposing one person's will on another person through the threat of harm or withdrawal of normal privileges, eg, access to healthcare). Incentives should also not appear to be ''an inducement,'' that is, provide a benefit clearly in excess of the value of study participation, which could appear as ''too good to miss'' for families.
Here we provide a narrative review of published information relevant to the using incentives in long-term paediatric nutrition trials, report views of researchers in this field, and share recommendations.
METHODS
We performed a literature search in PubMed, EMBASE, and the Cochrane Central Register of Controlled Trials CENTRAL to identify publications in English relevant to our questions. We searched for the term ''incentives'' combined with ''infant,'' ''child'' or ''adolescent'' and ''randomized controlled trial,'' ''clinical trial,'' ''cohort study,'' ''cross sectional study,'' ''observational study,'' ''systematic review,'' ''meta-analysis,'' ''consensus statement,'' or ''guideline.'' Reference lists of relevant articles were also searched.
We also performed a short online survey with researchers identified as being experienced in paediatric nutrition studies and invited 134 researchers identified by co-authors of this article to complete a short online questionnaire using Survey Monkey (www.surveymonkey.de; SurveyMonkey Europe UC, Dublin, Ireland). The questionnaire was emailed in April 2016 (n ¼ 49) and December 2016 (n ¼ 85). Respondents were asked to consider incentives as ''things that children and/or their parents are aware of before they take part in the study and which are designed to motivate or encourage subjects to take part'' either as nonmonetary gifts, for example, toys, stationery, cinema tickets, t-shirts, or as monetary incentives. The questionnaire is provided in Appendix 1 (Supplemental Digital Content, http://links.lww.com/MPG/B479).
RESULTS

Why Use Incentives in Paediatric Research?
Our review of the published literature confirmed a lack of published information on the use of incentives in long-term paediatric nutrition trials. The reviewed literature also revealed that using incentives in general paediatric research is far from straightforward and clear guidance is sparse; some guidelines refer to the use or prohibition of incentives for recruiting subjects into studies rather than for maintaining cohort participation. Incentives may compensate for lost parental income during a study visit; cash over and above the out of pocket expenses; or film/sporting event tickets, gifts, and toys, entry into a lottery. Further incentives may include easy access to additional clinical services or assessments such as IQ tests, results of blood tests, or dual-energy x-ray absorptiometry (DXA), physical activity monitoring, evaluation of sleep quality, and duration or magnetic resonance imaging (MRI) scans. Whether incentives can enhance cohort retention is largely unknown. Rice and Broome (3) suggest that using incentives may maximize participation, whereas minimizing attrition over time, possibly by increasing feelings of goodwill to researchers, without recruiting a biased sample. They stress that longitudinal studies are more likely than cross-sectional studies to include incentives; longitudinal studies require extended participation by children and parents, presenting a greater burden; thus, incentives are more crucial for recruiting and retaining participants than in studies with limited time commitments. Table 1 summarizes published current guidance, which generally refers to initial recruitment rather than subsequent follow-up. Guidance from the World Medical Association (4) makes no specific provision for the recruitment or follow-up of children in clinical research; regarding incentives it states: ''the protocol should include information regarding funding, sponsors, institutional affiliations, potential conflicts of interest, incentives for subjects and provisions for treating and/or compensating subjects who are harmed as a consequence of participation in the research study.''
Current Guidelines and Regulations
The European Medicines Agency in 2006 and 2002 (5) conveys similar concepts. It states that institutional review boards/Independent Ethics Committees should review all documents that discuss payments and compensation available to subjects (3.1.2), review both the amount and method of payment to subjects to ensure that neither is seen as coercion or undue influence on the trial subjects. Payments to a subject should be prorated and not wholly contingent on completion of the trial by the subject (3.1.8), and ensure that information regarding payment to subjects, including the methods, amounts, and schedule of payment to trial subjects, is detailed in written information provided to subjects. How payments will be prorated should be specified at recruitment (3.1.9) (5,6).
Regulations of the European Parliament and Council relate only to Clinical Trials on Medicinal Products and not to nutritional interventions (7) . They are stricter than those of World Medical Association and European Medicines Agency and state regarding minors: ''No incentives or financial inducements are to be given to the subject or his legally designated representative except for the compensation for expenses and loss of earnings directly related to participation in the clinical trial'' (32:1(d) (7) .
Similarly, the UK Medicines for Human Use Clinical Trials UK recommends ''No incentives or financial inducements are given to the minor and to a person with parental responsibility for that minor (except for the provision for compensation in the event of injury or loss)'' (8) .
In the United States, Devine et al (9) reported that subjects who were likely to conceal or fabricate information to participate in a study also had higher expectations for the value for reimbursement. Rice and Broome (3) published recommendations on the use of incentives for children participating in research in the United States:
1. The incentives should be age appropriate. Younger children are generally pleased with an incentive of comparatively lesser value, whereas adolescents prefer cash or gift cards. 2. Monetary incentives for a child should be based on wage payment model in which the time invested by child or adolescent participants and their parents would be valued relative to payment or a work done and separate from incentives offered to parents.
3. If data collection requires additional burden, such as invasiveness or discomfort, and it is nontherapeutic, the child's monetary or nonmonetary incentive should be increased by at least one third. 4. If the child is the research participant, and the parent is not also a participant, parents should be reimbursed according to the reimbursement model, for expenses only. 5. If a parent and child disagree about whether to participate in a study, the researcher should carefully consider whether the incentives offered might be considered coercive.
The 2014 guidance from the UK National Health Service Health Research Authority (10) endorsed the 2004 UK Medicines for the Human Use Regulations (8) and recommended the use of the previous 2000 Royal College of Paediatrics and Child Health guidance (11) stating researchers should ''offer families no financial inducement, although expenses should be paid.'' In 2014 the UK National Health Service Health Research Authority, however, suggested that for studies other than trials on investigational medicinal products incentives do not need to be prohibited, incentives may well work with older children in much the same way as with adults but younger children may more easily be swayed by gifts or incentives, and vouchers are preferred to cash and should go to the child or directly benefit the child.
The updated UK Royal College of Paediatrics and Child Health guidance on using incentives for children in clinical research (12) considers paid monetary incentives acceptable and defines such payments in 4 categories, based on classifications by Wendler et al (13) of the US National Institute of Health:
1. Reimbursement: payment of reasonable expenses incurred for study participation, for example, travel expenses. 2. Compensation payments: additional monetary rewards for participants for the time, inconvenience, and effort involved in participation. 3. Appreciation payments: a small token given after completion of the study to recognize the voluntary contribution made by the subject. 4. Incentive payments: designed to encourage enrolment through the promise of financial gain.
Concern is expressed that some parents may be unduly influenced to allow their children to participate in research. If this is considered possible, a noncash gift given directly to the child may (i) Review all documents that discuss payment þ compensation to subjects (article 3.1.2.) (ii) Review the amount þ method of payment to subjects to assure neither presents problems of coercion or undue influence on trial subjects. Payments to a subject should be prorated þ not contingent on completion of the trial by subject (article 3.1.8.) (iii) Ensure that information regarding payments to subjects, including methods of payments, amounts þ schedule of payment to trial subjects, is detailed in the written consent form þ any other written information provided to subjects. The way payment will be prorated should be specified (article 3.1. be more appropriate; these are also considered more appropriate for small children who are yet to understand the value of money. Incentive payments may also be used to encourage participants to return data at study end, for example, questionnaires, biological samples (urine, saliva), or tracking device. Incentives such as taking part in a cash prize draw, often used in adult studies, would generally not be suitable for research with young children as the concept may be lost on them. In adolescents, Seymour (14) used a prize draw with a 25% chance to win a voucher (20 US $) successfully and reported a positive effect on recruitment.
Researchers may also consider using ''appreciation'' payments or gifts to enhance goodwill with their subjects. These should be directed to, and appropriate for, participants rather than responsible adults. In studies with several stages, appreciation gifts may be prorated at each stage. Although appreciation gifts are given at the end of participation and not mentioned at recruitment, they may act as an incentive for future follow-up stages of a study as they can enhance the subject's positive experience regarding study participation.
Comments on use of incentives in research in low-income countries are provided in the supplementary material (Supplemental Digital Content, http://links.lww.com/MPG/B479).
Incentives in Trials on Human Milk Substitutes
The promotion and protection and support of breast-feeding is paramount for researchers in the field of infant nutrition (15, 16) . Nevertheless, to evaluate the suitability and safety of human milk substitute (HMS), double-blind randomized controlled trials (RCTs) are required. RCTs on modified HMS that are not approved for commercial use need to provide such HMS for free for the intervention period, similar to drug trials. Recruitment staff should only approach parents who have unequivocally decided to formula feed (usually not within the first days postpartum) for discussing study participation (17) . Conditions of studies performed in breastfeeding women and infants, in particular recruitment strategies and interaction with parents and health care professionals, should ensure no interference with breast-feeding (18) . For the complementary feeding period, food products that are part of the protocol even beyond the experimental period may be offered; for example, cereals, to reduce dietary variability. Researchers recruiting infants into feeding studies should show complete transparency regarding their recruitment methods. The provision of free trial HMS should not serve to persuade parents to participate, and one could argue that it should not be mentioned until the consent has given, but others would contend that it is unethical not to tell parents that they are asked to use study products and they should know what they will be asked to feed their infant for how long. HMS is normally only provided during the intervention phase of a trial and not considered an incentive for participation in longer-term follow-up.
Views of Researchers Regarding Incentives in Long-term Follow-up Studies
Thirty-eight of 134 researchers (28.4% of those invited for survey participation) from 12 European countries responded. Approximately 58% (22/38) had personal experience in long-term paediatric studies; these included collecting anthropometric data, ultrasound measurements, and activity monitoring. Results showed that 41% (9/22) of researchers with such experience routinely used incentives for different data collection techniques, or had provided gift vouchers, small toys, and breast-feeding equipment (Table 2) . For children subjected to venous blood sampling ages younger than 5, 6 to 11, and older than 12 years, respectively, 68%, 71%, and 70% of respondents thought offering incentives was appropriate, with similar results for capillary blood samples. More than 67% thought that incentives were suitable for data collection techniques that require several days, for example, activity monitoring or collecting dietary data, with similar results for imaging procedures, for example, MRI or DXA. Less than 50% thought that incentives were necessary for data collection such as anthropometry and saliva collection. Urine collection for children older than 5 years was thought not to require incentives by 50% of researchers. Most researchers thought an incentive valued <30s was suitable; fewer than 5% thought incentives should be worth >50s, and a similarly small number considered a donation to a charity as an incentive. In free text comments, 58% (22/38) suggested incentives may have a role in long-term research with children, whereas only 3 (8%) felt incentives should not be used. Key opinions are collated in Supplementary Appendix 2 (Supplemental Digital Content, http:// links.lww.com/MPG/B479).
DISCUSSION
Published guidance on using incentives in paediatric research is focussed on drug trials and the recruitment and intervention phases, whereas there is little guidance on nutrition studies and long-term follow-up. Long-term studies of infants and children are important since they can provide insights into the efficacy and safety of dietary and other interventions in early life; both RCTs and prospective cohort studies are widely used to understand the longterm effects of early exposures, test hypotheses in developmental programming and identify causal pathways (19, 20) . In clinical drug trials of children (and adults) affected by a disease, the opportunity to obtain improved therapies, and additional clinical care during study visits may provide a strong incentive for participation in both clinical trials and subsequent follow-up visits. In contrast, nutritional studies often enrol healthy infants and children who have no disease-related motivation for participation beyond the initial data collection phase. Long-term follow-up studies often carry perceived burdens of time and inconvenience, which may be off-putting for the subject or their families. Attrition or uncontrolled loss of subjects in long-term follow-up studies is often high and results in statistical concerns including introduction of bias, generalizability, and loss of power (21) . Despite efforts to minimize attrition, present experience suggests that it is to some extent inevitable in long-term follow-up studies. The use of appropriate incentives may provide opportunities to attenuate the degree of attrition.
Our survey of international researchers conducting paediatric nutrition trials showed that most had supported incentives with more burdening data collection (eg, blood samples), data collection that requires sustained participation (eg, dietary data or activity monitoring), or techniques that may frighten younger children (eg, MRI scans). They considered incentives less likely to be justified with techniques that are quick to perform (anthropometry) and noninvasive (saliva, urine collection). Only a very small minority of researchers (<1%) do not consider incentives as appropriate or useful.
A limitation of our survey is the small number of researchers included. To our knowledge no surveys of children or their caregivers were conducted, although attitudes of adults were surveyed in the USA (22, 23) . No randomized trials on effects of incentives at recruitment of study participants in children are published. In adults, Jennings et al (24) randomized subjects to receive study invitation letters offering incentives or not and found a £100 cash incentive to induce a small but significant increase in recruitment, although this did not attract elderly or more socially deprived participants.
Future guidance is needed to ascertain when incentives are acceptable, for example, if more onerous data collection methods are employed and if possible, to identify appropriate values of Incentive value n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) 2 (6) 1 (3) 1 (3) 2 (6) 1 (3) 1 (3) 1 (3) 1 (3) 1 (3) 2 (6) 1 (3) 1 (4) 2 (8) 1 (3) 1 (3) 2 (6) 1 (3) 1 (3) 2 (6) Donation to charity 0 1 (3)
1 (3) 1 (3) 1 (3) 2 (6) 1 (3) 1 ( 16 (52) 20 (63) 17 (55) 13 (42) 17 (53) 16 (52) 12 (39) 14 (44) 12 (39)
<15
Euros 7 (23) 9 (28) 6 (20) 9 (28) 11 (34) 8 (26) 7 (23) 5 (16) 6 (19) 10 (32) 8 (25) 8 (26) 7 (23) 8 (25) 8 (26) 15-50 Euros 10 (32)
11 (34) 12 (40) 9 (28) 8 (25) 9 (29) 5 (16) 5 (16) 6 (19) 5 (16) 5 (16) 5 (16) 9 (29) 8 (25) 9 (29)
2 (6) 2 (7) 1 (3) 2 (6) 2 (6) 1 (3) 2 (6) 2 (6) 1 (3) 2 (6) 2 (6) 1 (3) 2 (6) 2 (6) Donation to charity 3 (10)
1 (3) 1 (3) 3 (9) 1 ( incentives. We consider incentives to likely play an important role in cohort maintenance, particularly when researchers require subjects and their families to take part in several phases of data collection over many years. A positive experience for the subject and their families can conceivably act as ''incentives'' for future participation; such an experience could be due to many factors but include friendly, competent staff, appointments carried out at convenient times and places, good time keeping, provision of interesting, or helpful information that they would not normally receive (eg, results from an IQ test or a DXA scan image). 5. In addition, reimbursement of actual expenses related to the participation in the study and study visits may be offered, including reasonable compensation for loss of work time.
Consensus Recommendations
